Role of transcriptional corepressor ETO2 in erythroid cells.
Transcriptional corepressor ETO2 is a component of a protein complex containing master regulators of hematopoiesis, including GATA-1, SCL/TAL1, LMO2, and LDB1. To elucidate the role of ETO2 during erythroid differentiation, including the effects of ETO2 on GATA-1 targets, we performed gene expression profiling using K562 cells overexpressed with ETO2. The analysis demonstrated that 667 and 598 genes were upregulated and downregulated (more than twofold), respectively, in ETO2-overexpressing cells. ETO2-repressed genes included those encoding prototypical erythroid proteins. To test what percentages of ETO2-repressed genes could be direct target genes of GATA-1 in K562 cells, we merged the microarray results with ChIP-seq profile (n = 5,749), demonstrating that 23.1% of ETO2-repressed genes contained significant GATA-1 in their loci. However, there was no significant enrichment of PU.1 target genes among ETO2-repressed genes. Gene ontology analysis among ETO2-repressed genes revealed significant enrichment of genes related to "oxygen transporter," corresponding to globin genes. Quantitative chromatin immunoprecipitation and ETO2 knockdown analyses confirmed that ETO2 directly regulates globin genes in K562 cells. Next, we evaluated the role of ETO2 in human primary erythroblasts, derived from cord blood CD34-positive cells. In an ex vivo model of erythroid differentiation from CD34-positive cells, ETO2 protein level peaked at day 2-4 and almost diminished at the later stage of differentiation. Furthermore, short hairpin RNA-mediated knockdown and retroviral vector-mediated overexpression of ETO2 in primary erythroblasts suggested that ETO2 significantly represses HBB, HBA, and ALAS2 expression. In summary, ETO2 regulates GATA-1 target genes critical for erythroid differentiation, and the decrease of ETO2 levels during erythroid differentiation would contribute to the activation of these targets.